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NOTE: Delete, revise, or add to the text in this
section to cover project requirenents. Notes are
for designer information and will not appear in the
final project specification.

Thi s gui de specification covers (1) the requirenments
for qualifying wel ding procedures, wel ders and
wel di ng operators, and (2) the m ninumrequirenments
for the fabrication, welding and i nspection of
carbon steel, low alloy steel, extra-high-strength
guenched and tenpered |low all oy steels, and
austenitic stainless steel materials for structura
and non-structural use.
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PART 1 GENERAL

1

1 DEFI NI TI ONS

The following classification [Class 1 (highest class) to Class 6 (lowest
class)] shall indicate the project's class(es) of weld joints.

101 Class 1 Wld Joints

This covers conplete penetration weld joints only. These are weld joints
where failure would cause a | oss of the system and/or be hazardous to
personnel. Cass 1 weld joints are highly stressed (dynam c and cyclic

| oadi ng) and characterized as a single point of failure with no redundancy
for the redistribution of stress into another menber.

1.2 Class 2 Weld Joints

This covers both conplete and partial penetration groove weld joints and
fillet weld joints. These are weld joints where failure would reduce the
overall efficiency of a systembut |oss of the systemor a hazard to
personnel woul d not be experienced.

.1.3 Class 3 Wld Joints

This covers both conplete and partial penetration groove weld joints and
fillet weld joints. These are weld joints where failure would not affect
the efficiency of a systemnor create a hazard to personnel. Cdass 3 weld
joints are connections of secondary nenmbers not subject to dynam c action
and/ or | ow stressed m scel | aneous applications.
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1.4 Class 4 Wld Joints

This covers weld joints applicable to welding reinforcing steel to primary
structural nenbers.

1.5 Class 5 Wld Joints

This covers weld joints applicable to wel ding concrete reinforcing steel
splices (prestressing steel excepted), steel connection devices, and
inserts and anchors required in concrete construction.

1.6 Class 6 Wld Joints

This covers plug and slot weld joints as applicable to the requirenents of
the project's code(s).

2 REFERENCES
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NOTE: The foll owi ng references should not be
manual |y edited except to add new references.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication.
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The publications listed below forma part of this section to the extent
ref erenced:

AMERI CAN VELDI NG SCCI ETY ( AW5)

AWS D1.1/D1. 1M (2004) Structural Welding Code - Steel
AWS D1. 3 (1998) Structural Welding Code - Sheet
St eel
AWS D1. 4 (1998) Structural Wl di ng Code -
Rei nf orci ng Steel
AWS D14. 1 (1997) Welding of Industrial and MII
Cranes and O her Material Handling
Equi pnent
AWS D14. 4 (1997) dassification and Application of

Wl ded Joints for Machi nery and Equi pnent
AWS Z49.1 (1999) Safety in Wlding and Cutting
ASTM | NTERNATI ONAL ( ASTM

ASTM E 165 (2002) Standard Test Method for Liquid
Penet rant Exam nation

ASTM E 709 (2001) Standard Guide for Magnetic
Particl e Examination

3 SUBM TTALS
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NOTE: Review subnmittal description (SD) definitions
in Section 01330 SUBM TTAL PROCEDURES and edit the
following list to reflect only the subnmittals
required for the project. Submttals should be kept
to the mininumrequired for adequate quality
control. Include a columar |ist of appropriate
products and tests beneath each submittal

descri ption.
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The foll owi ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES in sufficient detail to show full conpliance with the
speci fication:

SD-06 Test Reports
Al records of Non-Destructive Exanination shall be submitted in
accordance with paragraph entitled, "Acceptance Requirenents," of
this section.

SD-07 Certificates

The following itens shall be subnitted in accordance with
paragraph entitled, "Qther Applications,"” of this section:

Certified Welding Procedure Specifications (WPS)
Certified Brazing Procedure Specifications (BPS)
Certified Procedure Qualification Records (PQR
Certified Wel der Performance Qualifications (WQ
Certified Brazer Performance Qualifications (BPQ

1.4  QUALITY ASSURANCE

1.4.1 Qualifications
The organi zation performng this work shall be certified in the follow ng
Al SC (Arerican Institute of Steel Construction) Quality Certification
Program Cat egory [Category | Conventional Steel Structures] [Category I
Conpl ex Steel Building Structures] [Category Il Mjor Steel Bridges].
Saf e wel di ng practices shall be adhered to as per AWS Z49. 1.

1.4.2 Wel di ng Docunent ati on
[No pre-qualified welding procedures are allowed. Contractor shall qualify
the wel ding procedures and wel ders by tests prescribed in the applicable
code or specification not withstanding the fact the code or specification
may al l ow pre-qualified procedures.]

1.4.2.1 Structural Projects

Conponent Thickness 1/8 inch 3 mllineter and greater: Qualification
docunents (WPS, PQR, and WPQ shall be in accordance with AWS D1.1/D1. 1M

Conponent Thi ckness Less than 1/8 inch 3 nmillineter: Qualification
docunents (WPS, PQR, and WPQ shall be in accordance with AWS D1. 3.

Reinforcing Steel: Qualification docunments (WS, PWR, and WPQ shall be in
accordance with AWS D1. 4.
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1.4.2.2 O her Applications

The Contractor shall submt for [approval] [review] to the Contracting
Oficer [two] [__ ] copies of Certified Welding Procedure Specifications
(WPS), Certified Brazing Procedure Specifications (BPS) and Certified
Procedure Qualification Records (PQR) within [fifteen] [ ] cal endar
days after receipt of Notice to Proceed.

Cranes: Qualification docunments (WPS, PQR, and WPQ shall be in accordance
with AWS D14. 1.

The Contractor shall submit for [approval] [review] to the Contracting
Oficer [two] [__ ] copies of Certified Welder Performance Qualifications
(WPQ and Certified Brazer Perfornmance Qualifications (BPQ wthin
[fifteen] [ ] cal endar days prior to any enpl oyee wel ding on the
project material.

Machi nery: Qualification docunments (WS, PQR, and WPQ shall be in
accordance with AWS D14. 4.

1.5 HEAT | NPUT REQUI REMENTS
1.5.1 Pr eheat

Wel di ng shall not be done at ambient tenperature bel ow 32 degrees F O
degrees C, or when the surfaces are wet or exposed to rain, snow, or high
wind. Tenperature of the netals in the area where the welding is to be
done shall be not |less then 50 degrees F 10 degrees C. Wen the anbient
conditions are such that the nornmal tenperature of the base netal is bel ow
50 degrees F 10 degrees C, the area surrounding the joint shall be
preheated to provide a base netal tenperature of 100 degrees F 38 degrees C
for distance of at least 3 inches 75 mllineter in all directions fromthe
joint to be welded. For anbient tenperatures above 50 degrees F 10 degrees
C, see Table 1 for specific preheat requirenents.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: Welding a steel which is at an initial
tenperature bel ow 100 degrees F 38 degrees C may
require localized preheating to renpve noisture from
the surface of the steel

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

1.5.2 I nt er pass
In a nmultipass weld, the interpass tenperature is the tenperature of the
wel d netal before the next pass is started. See Table 1 for the specific
i nt erpass requirenents.
TABLE 1

PREHEAT AND | NTERPASS TEMPERATURES

PLATE THI CKNESS [i nches] PREHEAT | NTERPASS
Up to [1,] [25] incl 50 degrees F  -----
Over [1 to 2], [25-51] incl. 150 degrees F 250 degrees F
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TABLE 1

PREHEAT AND | NTERPASS TEMPERATURES

TABLE 1

PREHEAT AND | NTERPASS TEMPERATURES

PLATE THI CKNESS (mi |l linmeter) PREHEAT | NTERPASS

W to [25] [635] incl. 10 degrees C ---o-
Over [25 to 50], [635-1295] incl.  65.6 degrees C  121.1 degrees C
over [50] [1208] 03.3 degrees C 204. 4 degrees C

1.5.3 Post wel d

Wel dnments shall not be given a postweld heat treatnent unless noted in the
appl i cabl e [ NASA approved] code qualified/certified welding docunentati on,

WPS and PQR.

PART 2 PRODUCTS
Not Used

PART 3 EXECUTI ON

3.1 ERECTI ON

3.1.1 Structural Projects

3.1.1.1 Grade A Fabrication
Wel dnent shall have Class 1 weld joints and be fabricated in accordance
with the requirenents of the followi ng applicable section: Dynamically
Loaded Structures (Section 9) or Tubular Structures (Section 10) of AWS
D1. 1/ D1. 1M

3.1.1.2 Grade B Fabrication
Wel dnent shall have Cass 2 or higher class weld joints and be fabricated
in accordance with the requirenents of the follow ng applicable section:
Statically Loaded Structures (Section 8) or Tubular Structures (Section 10)
of AWS D1.1/D1.1M

3.1.1.3 Grade C Fabrication

Wel dnent shall have Cass 3, or higher class weld joints and be fabricated
in accordance with the requirenents of the follow ng applicable code: [ AW
D1.1/D1.1M [AWS D1. 3].

Conponent Thickness 1/8 Inch 3 MIlineter and Geater: WIld joints and
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3

3.

3.

fabrication shall be in accordance with the requirements of AWS
D1. 1/ D1. 1M

Conponent Thickness Less than 1/8 Inch 3 MIlineter: Weld joints and
fabrication shall be in accordance with the requirenments of AWS D1. 3.

.1.1.4 Grade D Fabrication

Weld joints shall be Cass 4 or higher class weld joints and shall mneet the
requi rements of AWS D1. 1/ D1. 1M

.1.1.5 Grade E Fabrication

Weld joints shall be Cass 5 or higher class weld joints and shall neet the
requi renents of AWS D1. 4.

.1.1.6 Grade F Fabrication

Weld joints shall be Cass 6 or higher class weld joints and shall neet the
appl i cabl e code, AWs D1.1/D1.1M AWS D1.3, and AWS5 D1.4 requirenents.

.1.2 O her Applications

.1.2.1 Cr anes

Weld joints and fabrication shall be in accordance with the requirenments of
AWS D14. 1.

.1.2.2 Machi nery

Wl d joints and fabrication shall be in accordance with the requirenents of
AWE D14. 4.

2 | NSPECTI ON/ NON DESTRUCTI VE EXAM NATI ON ( NDE)

EE R R R S I R R R I R I O R R R S R I R S R R I R R R R R R R O

NOTE: | nspection and acceptance requirenents of

t hese codes and standards are mi ni mum requirenents,
addi ti onal inspections and tighter acceptance

requi renents nmay be used, but the specifier nust
note the additional NDE requirenents on the

speci ficati ons/draw ngs.

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

2.1 I nspection, Repair and C eani ng Schedul e

Contractor shall performfabrication/erection inspections as necessary
prior to assenbly, during assenbly, during welding, and after welding to
ensure that materials and worknmanship neet the requirements of the contract
docunent s.

Fi nal acceptance of all wel ded/ brazed joints shall be by the Contracting
Oficer.

Prior to the Contracting Officer's inspection, all slag and scal e shall be
renoved fromall welds. Procedure enployed shall not produce notches in
either the weld nmetal or adjacent base netal.

Unaccept abl e wel ds shall be imredi ately repaired and nade ready for
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CGovernment reinspection at no additional cost to the Governnent.

After weld joints have been satisfactorily conpleted by the Contractor and
accepted by the Contracting Oficer, the joint area shall be cleaned to a
bright, unpitted, and unscarred surface and then protected in accordance
with [Section 09970 COATI NGS FOR STEEL] [ Section 09920 ARCH TECTURAL
PAINTING [__ ].

. 2.2 Met hods of NDE

Exam nati on/inspection of structural steel weldnents shall be perforned in
accordance with the applicable section of [AWS D1.1/D1.1M [AWS D1. 3].

.2.2.1 Vi sual | nspection (VT)

Vi sual Inspection (VT) for cracks and other discontinuities shall be aided
by a magni fying lens of [5X] [10X] [5X-10X] power to discern indications or
defects. Size and contour of welds shall be neasured with suitabl e gages.

.2.2.2 Li quid Penetrant I|nspection (PT)

Li quid Penetrant Inspection (PT) of welds shall be perforned in accordance
with the requirenents of ASTM E 165.

.2.2.3 Magnetic Particle |Inspection (M)

Magnetic Particle Inspection (MI) of welds shall be performed in accordance
with the requirenents of ASTM E 709.

.2.2. 4 Radi ogr aphi c | nspection (RT)

Radi ogr aphi c I nspection (RT) of welds shall be performed in accordance with
the requirenents of PART B, "Radiographic Testing of G oove Wlds in Butt
Joints," of AWS D1.1/D1.1M

.2.2.5 U trasonic | nspection (UT)

U trasonic Inspection (UT) of welds shall be performed in accordance with
the requirenents of PART C, "U trasonic Testing of Groove Wlds," of AW
Dl1.1/D1. 1M

.2.3 Level s of Exami nation

Fol  owi ng requirements shall apply to specific welds as specified herein or
on the contract draw ngs.

.2.3.1 Level | Exam nation

Level | Exami nation shall require 100 percent visual (VT), and 100 percent
radi ographi ¢ (RT) inspection unless specified herein or approved by the
Contracting Officer. Where RT is not practical, [MI] [PT] [UT] of the root
pass and the final surface of each weld joint shall be perforned.

Each radi ograph shall have the followi ng additional information permanently
included in the inage:

Agency Wl d No. (including repair cycle no.)

Agency Drawi ng No.
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Agency Vi ew No.
Agency Contract No.

Final interpretation and acceptance of all radi ographs of welded joints
will be by the Contracting O ficer.

.2.3.2 Level |1 Exam nation

Level |l exami nation shall require 100 percent visual (VT), and [MI] [PT]
[UT] inspection of the final surface of each weld joint.

.2.3.3 Level 111 Exam nation

Level 111 exam nation shall require 100 percent visual (VT) inspection of
each wel d joint.

.2.4  Acceptance Requirenents

Contractor shall provide all records of Non-Destructive Exam nation
i ncluding radi ographic film to the governnent for [approval] [review,
[seven] [ ] cal endar days after the exam nation

.2.4.1 Structural Projects

Grade A Fabrication: G ade A fabrication shall receive a Level

exam nation. Weldnents shall neet the requirenments of Section 3,

"Wor kmanshi p, " Section 9, "Dynamically Loaded Structures" or Section 10,
"tubul ar structures," of AWS D1.1/D1. 1M

Grade B Fabrication: Gade B fabrication shall receive a Level |

exam nation. Weldments shall neet the requirenments of Section 3,

"Wor kmanshi p," [Section 8 "Statically Loaded Structures"] [Section 10,
"Tubul ar Structures" of AW D1.1/D1.1M.

G ade C Fabrication: Gade Cfabrication shall receive a Level 11
exam nation. Weldnments shall neet the requirements of the applicable code.

a. Conponent Thickness 1/8 Inch 3 MIlineter and Greater: Wl dnents
shal |l neet the requirenents of the applicable section, 8, 9, or
10, of AWSs D1.1/D1. 1M

b. Conponent Thickness Less Than 1/8 Inch: 3 MIIlineter: Wl dments
shal |l neet the requirenents of Section 4, "Wrkmanship," of AWS
D1. 3.

Grade D, E, and F Fabrication: Gade D, E, and F fabrication shall receive
a Level 111 exanm nation. Weldnent shall neet the acceptance requirenments
of [AWs D1.1/D1.1M [AWS D1.3] [AWS D1.4].

.2.4.2 O her Applications

Cranes: Weldnments shall neet the requirenents of Section 5, "Wrkmanship,"
and Section 8, "Weld Quality and |Inspection," of AW D14.1

Machi nery: Wl dnments shall nmeet the requirenents of Paragraph 4,

"Wor kmanshi p, " and Paragraph 5, "Quality Control Requirenments and
Procedures," of AWS D14. 4.
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3.3 PROTECTI ON

Contractor shall sufficiently protect machinery, materials, floor,
equi prent and finishes, adjacent to the wel ding/brazing operations to

prevent any damage from these operations.

-- End of Section --
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